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EXHAUST GAS TREATMENT DEVICE 



The present invention relates 
device, in particular for an 
preferably in a motor vehicle. 



to an exhaust gas treatment 
internal combustion engine, 



Exhaust gas treatment devices such as a catalytic converter 
or a particulate filter, in particular a soot filter, 
usually have a housing in which- a suitable substrate body 
is arranged. The substrate body usually consists of a 
ceramic material, while the housing is made of sheet metal. 
Different thermal expansion coefficients result in 
extremely different thermal expansion properties of the 
housing and substrate body in operation of the exhaust gas 
treatment device. Accordingly, the substrate body cannot be 
mounted directly on the housing but instead must be secured 
via appropriate bearings in the housing. It is customary to 
use a radial bearing, in which a bearing mat made of a 
suitable bearing material surrounds the substrate body on 
the outside radially and supports it radially on the 
housing. This also results in an axial fixation and support 
of the substrate body on the housing by way of the bearing 
mat, i.e., by way of the radial bearing, due to an 
appropriately dimensioned radial compression of this 
bearing mat at the time of installation. Such a design has 
proven successful at least for catalytic converters. 

In the case of particulate filters, in particular soot 
filters, a pressure drop which occurs in flow through the 
substrate body is much greater than the pressure drop with 
a substrate body of a traditional catalytic converter. 
Accordingly, the axial forces acting on the substrate body 
of a particulate filter (pressure difference at the axial 
end faces, frictional forces of the gas flow) are much 
greater than those with a traditional catalytic converter. 

The present invention is concerned with the problem of 
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providing an improved design for an exhaust gas treatment 
device of the type defined in the preamble such that the 
axial support of the substrate body in the housing is 
improved in particular. 



This problem is solved according to this invention by the 
object of the independent claim. Advantageous embodiments 
are the object of the dependent claims. 

This invention is based on the general idea of axially 
supporting the substrate body on at least one axial end at 
the outside edge of its axial end faces with a bearing ring 
made of a suitable bearing material, whereby the bearing 
ring is in turn inserted into a trough-shaped supporting 
ring and is supported by way of this ring on the housing. 
The axial forces which then occur can thus be transferred 
from the substrate body to the bearing and from the latter 
via the supporting ring to the housing. Thus, there is no 
direct, i.e., rigid, support of the substrate body on the 
housing but instead . there is indirect, i.e., elastic or at 
least flexible, support by way of the bearing ring. The 
risk of damage to the substrate body can thus be reduced 
even when the axial forces are relatively large. The 
proposed axial bearing is therefore particularly suitable 
for axial support of a substrate body in a particulate 
filter, in particular in a soot filter. 



With appropriate dimensioning of the bearing ring, which 
may have a comparatively thin profile in the radial 
direction, only comparatively little bearing material is 
needed to support the bearing ring. In particular when the 
bearing ring is designed as a wire knit, the savings of 
material that can be achieved may have an advantageous 
effect on the manufacturing cost. In addition, the bearing 
ring has a negative effect on the axial flow through the 
substrate body only in a comparatively small cross section 
due to the thin construction in the radial direction. This 



- 3 - 

improves the efficacy of the exhaust gas treatment device 
and at the same time reduces the pressure drop which occurs 
with this flow. 

The supporting ring may advantageously be designed as a 
separate component, which is fastened on the housing in the 
manufacture of the exhaust gas treatment device. This makes 
it possible to equalize position tolerances in attaching 
the supporting ring, so as to thereby achieve the most 
uniform possible axial support along the bearing ring. 

According to an advantageous embodiment, the supporting 
ring may have a gap, i.e., the supporting ring may have an 
interruption in the circumferential direction. This design 
makes it possible equalize shape tolerances in the housing 
section on which the supporting ring is mounted in assembly 
of the supporting ring. 

Other important features and advantages of this invention 
are derived from the subclaims, the drawings and the 
respective description of the figures on the basis of the 
drawings . 

It is self-evident that the features which are mentioned 
above and are yet to be described below can be used not 
only in the combination given here but also in any other 
combinations or alone without going beyond the scope of the 
present invention . 

A preferred exemplary embodiment of this invention is 
illustrated in the drawing and is explained in greater 
detail in the following description. 

Fig. 1, the only figure, shows a longitudinal section 
through an exhaust gas treatment device in the area of an 
axial bearing. 
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According to Fig. 1, an exhaust gas treatment device 1 has 
a housing 2 in which a substrate body 3 is situated. The 
exhaust gas treatment device 1 is used for installation in 
an exhaust gas line of an internal combustion engine, in 
particular in a motor vehicle. The exhaust gas treatment 
device 1 is preferably a particulate filter, in particular 
a soot filter. Likewise, the exhaust gas treatment device 1 
may be designed as a catalytic converter. 

The housing 2 is designed here in several parts and has at 
least one jacket 4, which radially encloses the substrate 
body 3 with respect to an axial direction 5; it also has a 
bottom 6, which is connected axially to the jacket 4 and 
seals the housing 2 axially. The bottom 6 is designed here 
in the form of a hopper. 

The substrate body 3 is supported in the housing 2 by means 
of a radial bearing 7 and also by means of at least one 
axial bearing 8. In the case of a substrate body 3 through 
which exhaust gases can flow in the axial direction 5, it 
is expedient to provide such an axial bearing 8 at least on 
an outflow side of the substrate body 3 so as to support 
the axial forces which occur in operation of the exhaust 
gas treatment device 1 between the substrate body 3 and the 
housing 2. Accordingly, Fig. 1 also shows an end of the 
exhaust gas treatment device 1 on the outflow side. 
Essentially, however, the oncoming flow end of the exhaust 
gas treatment device 1, which is not shown here, may also 
have a corresponding design. 

The radial bearing 7 generally includes a bearing mat 9 
made of a suitable bearing material. The bearing mat 9 
encloses the substrate body 3 along its outside 
circumference and thus supports the substrate body 3 in the 
radial direction on the housing 2. 

The substrate body 3 is usually designed as a monolithic 
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body and in particular is made of ceramic. 

The axial bearing 8 includes a supporting ring 10, which is 
fixedly mounted on the housing and is designed here as a 
separate component which is attached in a suitable manner 
to the housing 2, namely here to the bottom 6 (hopper, 
i.e., discharge hopper). The supporting ring 10 forms a 
trough which is open toward an axial end face 11 of the 
substrate body 3. To this end, the supporting ring 10 has a 
U-shaped profile 12 which is open toward the end face 11, 
here the end face 11 on the outflow side. The U-shaped 
profile 12 has an outer leg 13, which is on the outside 
radially, and an inside leg 14, which is on the inside 
radially. In the embodiment shown here, the dimensions, of 
the supporting ring 10 are such that the outside leg 13 has 
an inside cross section 15 on the inside radially, this 
inside cross section being approximately equal in size to 
an outside cross section 16 of the substrate body 3 on the 
end face 11. The inside cross section 15 of the outside leg 
13 may also be slightly larger than the outside cross 
section 16 of the substrate body 3. 

The substrate body 3 expediently has a cylindrical cross 
section, in particular a regular cylindrical, oval or 
elliptical cross section. The supporting ring 10 also has a 
complementary shape accordingly. 

If the substrate body 3, the supporting ring 10 and the 
bearing ring 17 have circular cross sections, then the 
relationships described above and below for the cross 
sections are also applicable accordingly for the respective 
diameters . 

The axial bearing aid 8 also includes a bearing ring 17 
made of a suitable bearing material. The bearing ring 17 is 
inserted into the U-shaped profile 12 of the supporting 
ring 10. In the installed state shown here, the bearing 
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ring 17 is supported with an axial end facing the substrate 
body 3 on the end face 11 of the substrate body 3. The 
bearing ring 17 is supported on the supporting ring 10 on 
its axial end which faces away from the substrate body. The 
bearing ring 17 is preferably designed as a knit, in 
particular a wire knit, and it expediently forms a flexible 
knit cushion, in particular a wire knit cushion. Due to 
this design, the bearing ring 17 may be designed as a 
spring having a predetermined spring characteristic. In 
this way, the substrate body 3 is supported axially against 
the spring force of the bearing ring 17. The bearing ring 
17 is expediently mounted with an axial prestress, which 
may also be designed so that an adequate axial prestress or 
residual stress is also available in the usual operating 
states of the exhaust gas treatment device 1 for 
positioning the substrate body 3 axially in the housing 2. 

Fig. 1 shows the installed state in which the bearing ring 
17 is already prestressed, i.e., compressed in the axial 
direction . 

As shown in Fig. 1, the supporting ring 10 in the installed 
state is at an axial distance from the end face 11 of the 
substrate body 3 facing it. This distance is bridged by the 
bearing ring 17, which engages in the U-shaped profile 12 
of the supporting ring 10. This distance permits relative 
axial movements between the supporting ring 10 and the 
substrate body 3. Such relative movements occur in 
particular because of thermal expansion effects. The 
dimensions of the bearing ring 17 and the U-shaped profile 
12 are coordinated so that first, the outside leg 13 
supports the bearing ring 17 radially on the outside and on 
the other hand the inside leg 14 supports the bearing ring 
17 on the inside radially. Due to this radial support of 
the bearing ring 17 on two sides, it is more or less 
clamped in the supporting ring 10 and is stabilized with 
regard to its shape. Bulging of the bearing ring 17 under 



high axial forces can thereby be prevented. The axial 
supporting effect of the axial bearing 8 is thus improved. 

The bearing ring 17 is dimensioned and positioned in such a 
way that it is axially supported on the substrate body 3 
only in an edge section 18 of the end face 11, which is on 
the outside radially and is relatively narrow in the radial 
direction. Therefore, the free flow cross section of the 
substrate body 3 is reduced only slightly or not at all by 
the axial bearing 8. With regard to the preferred 
dimensions of the supporting ring 10, this also yields 
corresponding dimensions for the bearing ring 17. For 
example, an outside cross section 19 of the bearing ring 17 
is approximately equal in size to the outside cross section 
16 of the substrate body 3 on the end face 11. An inside 
cross section 20 of the bearing ring 17 is accordingly 
smaller than the outside cross section 16 of the substrate 
body 3. It is clear that the supporting ring 17 with its 
outside angle 13 can also protrude (slightly) above the 
substrate body 3 in the radial direction. 

At the same time, this design ensures that the bottom 6 is 
also at a distance radially from the substrate body 3 so as 
not to block axial movements of the substrate body 3. 

The bearing ring 17 here has a profile, which extends 
further in the axial direction than in the radial 
direction. Expediently the axial extent of the bearing ring 
profile is approximately twice as great as its radial 
extent . 

With the present exhaust gas treatment device 1, it is also 
particularly important that the bearing mats 9 of the 
radial bearing 7 and the bearing ring 17 of the axial 
bearing 8 are designed as separate components, which in 
particular do not come in contact but instead are 
positioned with an axial distance between them. First, this 
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makes it possible to avoid interactions between the radial 
bearing 7 and the axial bearing 8, and secondly, the 
separate design makes it possible to select suitable 
bearing materials for the bearing mat 9 and the bearing 
ring 17 as a function of the particular requirements. 

The supporting ring 10 is expediently manufactured as a 
separate component. In assembly of the exhaust gas 
treatment device 1, this permits individual positioning and 
adjustment of the supporting ring 10 to compensate for 
manufacturing tolerances. In this way, a uniform pressure 
on the bearing ring 17 can be achieved. In the 
circumferential direction, the supporting ring 10 has an 
interruption 21, which makes it possible to compensate for 
manufacturing tolerances on installation of the supporting 
ring 10. The split or slotted supporting ring 10 may thus 
be adapted better to the contour of the housing 2, namely 
the bottom 6 here. 

In the preferred embodiment shown here, the inside leg 14 
of the U-shaped profile 12 is designed to be shorter in the 
axial direction than the outside leg 13. Due to this 
design, the portion of the exhaust gas flow entering into 
the bearing ring 17 at the outside edge 18 can be returned 
better into the main flow. 

The exhaust gas treatment device 1 is expediently assembled 
as follows: 

The supporting body 3 is inserted together with the radial 
bearing 7 into the jacket 4 in the traditional manner. The 
supporting ring 10 is inserted into the bottom 6 and/or 
into the hopper 6, and manufacturing tolerances can be 
compensated in the process. By an appropriate adjustment of 
the supporting ring 10, it can be aligned for optimum axial 
contact of the supporting ring 17. After fastening the 
supporting ring 10 to the bottom 6, in particular by 
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welding, the bearing ring 17 is inserted into the 
supporting ring 10. Then the bottom 6 is inserted into the 
jacket 4. The prestress on the bearing ring 17 can be 
adjusted by the depth of insertion of the bottom 6. At the 
same time, angularity of the substrate body 3 can be 
compensated by appropriate alignment of the bottom 6. Then 
the bottom 6 is attached to the jacket 4, in particular by 
welding . 



